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Mental models are cognitive representations of phenomena 
that can constrain efforts to reduce infectious disease. In a 
study of Zika virus awareness in Guatemala, many participants 
referred to experiences with other mosquitoborne diseases 
during discussions of Zika virus. These results highlight the 
importance of past experiences for Zika virus understanding.

Current risk communication literature includes guide-
lines regarding crises (1,2). Creating and distributing 

risk-mitigation information amid a nexus of emotion, pub-
lic health threats, a journalistic tendency toward sensation-
alism, and misinformation can be daunting (3,4), which can 
make general guidelines appealing. We argue here, though, 
that tension between widely held, preexisting mental mod-
els of disease and the circumstances of each new emergent 
infectious disease offers an underappreciated challenge. 
By better acknowledging how existing audience mindsets 
reflect past experiences sometimes at odds with new cir-
cumstances, we can move beyond set guidelines to call for 
formative research, psychologically oriented literature re-
views, and social discourse monitoring as crucial steps to 
address emerging infectious diseases. To support our argu-
ment, we offer case evidence regarding public understand-
ing of Zika virus in Guatemala in early 2016.

Any assessment of public health intervention poten-
tial can begin with understanding existing mental models 
among a population. Mental models involve how persons 
imagine and conceptualize phenomena (5,6; online Techni-
cal Appendix, https://wwwnc.cdc.gov/EID/article/24/5/17-
1570-Techapp1.pdf). In the case of infectious disease, 
mental models can include conceptualization of disease 
transmission routes and processes and constraints, just as 
mental models of mechanical tools can include a person’s 
understanding of engineering principles.

To clarify how Guatemalans perceived Zika virus in 
spring 2016, we conducted 8 focus groups (with separate 

groups for men and women) and 10 in-depth individual in-
terviews (coordinated in country by T.L.). Participants were 
adults 18–49 years of age in both urban and rural regions 
affected by the virus. We recruited participants from the da-
tabase of a market research firm in Guatemala (ConsuMer). 
Staff conducted all focus groups and interviews in Span-
ish in 2 departments (Zacapa and Suchitepéquez) (7); focus 
groups took place in central locations (e.g., restaurants) and 
individual interviews occured in participants’ homes.

The importance of personal experience with mosqui-
toborne viral disease in informing Zika virus understanding 
was striking. Virtually all participants were aware of Zika as 
a disease affecting Guatemala at the time of the interviews. 
At the same time, much of the discussion with participants 
clearly referred to other mosquitoborne diseases, rather than 
their conceiving of Zika virus as a new pathogen.

This pattern is understandable given the disease con-
text in Guatemala, where dengue fever has been endemic 
for years, and given the substantial outbreak of chikungunya 
disease in 2014. Zika virus emerged and began to spread rap-
idly in Guatemala in late 2015. Participants apparently drew 
on experience with dengue and chikungunya as a baseline in 
understanding Zika virus. Mosquitoes were most commonly 
mentioned as a vector for the Zika virus, and participants 
often pointed out that the type of mosquito that transmitted 
Zika also was responsible for chikungunya and dengue.

Some participants made distinctions between mosqui-
toborne diseases. Many participants (>1 in each of all 8 
focus groups and 6 in individual interviews), for example, 
noted that the presence of conjunctivitis (red eyes) distin-
guishes Zika from other mosquitoborne diseases. Even in 
such cases, however, dengue and chikungunya served as 
an anchoring reference against which Zika virus was com-
pared. Anchoring bias is a human tendency to rely on an 
initial piece of information even when new information 
comes to light (8).

Such predominant understanding of mosquitoborne 
transmission appears to have overshadowed other possibili-
ties for transmission routes in popular imagination. Fewer 
than half of the in-depth interview participants reported 
knowing that Zika virus could be sexually transmitted. That 
gap in understanding poses challenges to preventive efforts to 
change social interaction (as opposed to emphasizing preven-
tion of interaction with mosquitoes). Moreover, many par-
ticipants (>1 in each of 6 focus groups and half in individual 
interviews) expressed some sense of inevitability regarding 
mosquitoborne disease, likely because avoiding mosquito 
bites in Guatemala at certain times of the year can be difficult.

Anecdotal experience with symptoms loomed large in 
discussion. Participants (>1 in each of 4 focus groups) noted, 
after learning about sexual transmission possibilities, that 
they would look for symptoms in a partner and base sexual 
behavior on their assessment (insofar as they had agency to 
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decide). We know, however, that a person infected with Zika 
virus might not have easily observable symptoms. Even if 
persons accept the possibility of sexual transmission, they 
might not engage in safe sex practices with asymptomatic 
infected partners.

If persons understand Zika virus through a mental 
model informed by dengue or chikungunya, public health 
officials should address potential confusion, especially in 
light of differences (e.g., sexual transmission) that might 
be misunderstood or ignored. Even when not confusing the 
illnesses, participants clearly conceptualized Zika in com-
parison with relatively more familiar illnesses. In this way, 
they operated in similar fashion as consumers encountering 
novel products do (9,10). Public health messaging might 
leverage this tendency. If it is easiest to understand a new 
outbreak in comparison to a previous one, using analogy or 
direct comparison might be effective but will also require 
careful emphasis on what is new.
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Chikungunya virus causes fever and severe polyarthritis or 
arthralgia and is associated with neurologic manifestations 
that are sometimes challenging to diagnose. We demonstrate 
intrathecal synthesis of chikungunya antibodies in a patient 
with a history of acute infection complicated by encephalitis. 
The specificity of the intracerebral immune response sup-
ports early chikungunya-associated encephalitis diagnosis.

Chikungunya virus (CHIKV) is an alphavirus transmit-
ted by infected Aedes mosquitoes (Ae. aegypti and Ae. 

albopictus) (1). Global expansion epidemics have been 
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Technical Appendix 

Mental Models as a Foundation for Public Communication 

Cognitive psychology and brain sciences researchers developed the concept of a mental 

model to explain how people make sense of, or mentally represent, processes and physical 

entities when considering them. Because we apply the mental model concept to public 

understanding of Zika virus in Guatemala in our letter, some readers might find a brief summary 

of thinking about mental models as a tool for risk communication to be helpful. 

Mental models are cognitive representations that comprise how people imagine and 

conceptualize a phenomenon (1–4). For example, people might understand a house to be a 

structure with a roof and doors and windows in which people live; they also might have ideas 

about appropriate building materials or the ways in which a roof physically operates to protect 

and comfort occupants. The complexity and dimensions of a person’s mental model of a 

phenomenon can constrain engagement with information about that phenomenon. Atman and 

colleagues (5) cite an example of how mental models can constrain popular understanding of the 

environment: they found evidence for some misunderstanding of the effects of radon gas in 

homes that stemmed from participants’ models of radon. Some people mistakenly viewed radon 

as a long-lasting (as opposed to relatively short-lived) gas, which undermined their sense of the 

utility of efforts to clear radon from a house as a way of mitigating problems associated with 

radon. Viewing radon as a long-lasting or permanent contaminant could discourage people from 

taking action because of fatalism or perceived inability to combat the contamination. 

In the case of infectious disease, mental models can include conceptualization of disease 

transmission as well as perceptions of the mechanisms through which the disease causes effects, 

as we note in our research letter. Importantly, conceptualizations of disease that people develop 
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based on their own observations, experiences, and background knowledge can differ 

substantially from models described in scientific, peer-reviewed literature (6–10): for example, 

some people view the common cold as being a function of cold weather rather than a viral 

infection (9) or some middle school students hold a mental model of vaccination as a process in 

which the vaccine attacks a virus that is already present within a body (10). Acknowledging 

audience members’ foundational understanding of how processes like disease transmission work, 

in turn, can bolster prospects for risk communication efforts. 
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